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Abstract of JP2000207548 

PROBLEM TO BE SOLVED: To prevent a defect 
near a large edge and to operate a tone scale 
function upon a digital image by preparing a 
corrected digital image channel by adding a 
digital image channel and a compensating signal. 
SOLUTION: A tone scale differentiator 30 
receives the digital image channel from the digital 
image, controls the tone scale of that digital 
image channel, calculates a difference between a 
digital image channel changed by that tone scale 
function and the original digital image channel, 
prepares a differential signal and sends it to a 
frequency splitter 70. Corresponding to the 
differential signal, the tone splitter 70 prepares a 
low frequency signal, inputs this low frequency 
signal to an avoidance adder 90, adds the 
differential signal and a low frequency differential 
signal while weighing them and outputs the 
compensating signal to an adder 95. On the 
basis of the compensating signal and the original 
digital image channel, the adder 95 prepares the 
corrected digital image channel. 
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i ] mjuvmamo v-zsztr- *iwm* 

&-%mttei*T, (a) f%> % ;uh#s#> h $ )\m 
l$L? + *>l%:%:mi&*7'v7't. (b) ?¥5um 
§^ + 4wt/©h->X^-;Ix£p^£fc&© r->X 

^-^ii^itsxf^-i, (c) f^zK-w 
b-yztr-jmmcm^rmmm^ 
ttstaxf^'i, (d) 7^wj>^n^ 

( e ) $ )\>W^ * *->\s t c 

[»*3S 2 ] » ^ ( d ) 6 ft. WfiWf 

trsxf^ (d i ) <t, mmim^mv << >\>%Z: 
moxmmm-^vftf&zMWT&z?- ^(d2) i * 

[it sje^ 3 ] a > t » - j: «j o oTti^ism^ 

&<D=i>t'~-~$7'U ^Ain^KfcUt, ifBlBttjfi 
(a) ^i>^)\/W^h'fV^)\'WS^\^)^ 

z&ttmzzT-yy't, (b) j ?%?*A>m&&+*n' 
y't. (c) ?V5uiwfe?-**)i> 

( d ) 7 ;i/ £ y > ^ u tcmmm^cm-^ 
^xmrnw^stn-f 7" t> (e) 

[^©s^b&i&bj] 

[000 1 ] 
[0 0 0 2 ] 

[^*©Rffij] h -^X^-JU^r^^Jl/* ^ -HfftK 
xir-)l%r>tfTi>£ ©B*?©# ^ -MStKf-Sf L 

[0 0 0 3 ] h-^X^-^W^^^^^^-H* 

-y**.*mtz&%. c<mmz, b -)i<m 



(2) #13 2000-207548 

2 

-^^^r-^Bsafcsitftfe^+^^tcftffls-a. &£©b 

cooo4]«e®«**or*i±sctite< h~>x^ 
-^niR*^ *jHB*«:^ffl3-e'6K*4 it, y- 

.RfcK:«fc£#H*$i¥8f5, 0 1 2, 3 3 3#K^t, 

f i R7 -f ^££JBUTB#t£i*Ja&&c>*{^^B^te: 
ftm-rzjfm&mmzti-c^z. n^-c. b->ztr- 

o fc{fflSi£B« &c*t L/ ftft&Bfe * fln £ . 

10 [0 00 5] Jfc, ffltftHS, 4 5 4, 0 4 4-^-C 
Sproc = Sorg+f (Sus) 
us) fctt. *WB#W#'C*£IW»f () fflJii 

•s. c©M#**y^^;i- cs o r g) tdna/r. mm 

BKftSp r o c£f#&„ 
[0 00 6] 

[ iMftwufc t^^i-r^se] cne> oymizmm t 

20 (occlusion boundaries)^ 3 $f—tris + F — &t#^f©) 

A#&x s?©ifi{§K:*ji^rT>^i' vzjy 
[0007] is^Ttisnti,^, fi>$)\m& 

jhjb»© t 1 "^ * ;njf*^©fpffl * -turner % . 

30 [0 0 0 8 ] 

( a ) ^ ;l/Bfi*> h fV> % )IMB.^ + * ^SWIR 
Wf^i, (b) fy$^Bt?t^;l'Oh->X 

(c) J ?*s$)\m&.9' + *A' bY-~ZsZ.tr 

-jmmcm^-zm.mm^^m-r^z.7- ? yt, 

( d ) 7 * y > ^LfcS»«-^{ca-3(,iTfi 
^tt^r^Xfy^i, (e) 9=^*^81*^ + 4 

40 ffim.m^*-&t>-&&c ticj:<o % nEtm Hi >vm&L* * 

[0 0 0 9] *»BfcffSJb»RCFte©JHB. SS^J, «f 
fB, ^3a^^Jfe^?J(co^r©KT©l#ffi^mBj % if 

[0010] 

[^0J©^m] *%BJic=fcnH, m\%(D-7 fuaybz' 
50 C£%<^FBlJl^S©«f#fi£{£fft-&, h->X^r 



3 

[0 0 1 1 ] 
&©£#;*. 6*i£. 

[0 0 12] 3 6(C, *3!ltCfcl^r, 3>tr*-ir"T?BI 

t^t^X^ Dtm&T- 7\ ttttTMKti&'<-:3-- F 
&£©#£50Ett«f*. 7>^A7J«^*'J (RA 

m) > y- F^y-^-ty (rom) &£vy?F* 

FtDH^IB'tSSK. &-S(,>tt:3>f a-#7*n^ 

7 a &ieit-r ^©{cjst, > 6 *i&ffe©ffi£©!gjJiifciigx 
ns. 

[0013] &4b\ «T©i&W£*5t,>T, 1 0 2 41* 
x 1 5 3 6M*^^X©r : i>^-'L'Hfft^ffiC : '6ti.'ri^€. 

ttSCiii, Sat#tcJ:»)BHISn-Sfe©i^6n 20 
•5. 

[0014]H1B, ^BJ^Htf T -5 3 > fa - £ ~> 

7 1-9 * T Kff «*A^7-T -SfefctC, ai?h2 &C«* 
fc*-*'- F4 a*siiJtin^. S»#Wt?«fc< fcl 
P.ntl^ia^ A^ffl*-*- F4 a^ffli^Sftfc 

[0015] V7h7i77'P^7A4lK»lfcf) 1 V 
7a (CtUi, Ify7F9i77 - D^AM7 40 

S. ) */tlt^-5 r-2fcA#Lfc<Dir-2>fc«>fc:. 3 
>^ hf^i'- y- K*>y-y*y (cd-ro 

M) Q&3.~-y h2KgSRStif^S. JH*.T\ 77 h 
9 i 77"n ^7 AlrAAf Sfc&K, 77 h9x77'P 

Sic. 7 7 F^*T7*o^7A*F«38PK:Ett-rSJ:5tc 
3.^-, h 2%.-?' xi if =? s>7*LtfeJ;^. 3>f 
^7rA 1 ©fcBTJ©^- Faf ~£EPfiJT£/c#HC, 7* 

y >$8*s^ ? h 2Kiisntui.. so 
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[0 0 16] ffifEfciSfc. -K-V7\>lo>t a-^*- 
F (PC ca r d) 7 c*/M/fc0. J6(Mtcftl6tir 

BR«W#- F (PCMC I Ac a r d) Zftbtc*) L 
t, f-fX^tz-fSlicaSltfei^. PC*-K7 
c(i, f -f X 7* U ■< 3 ±tcH^^ atcmA -5 Jfcr^-r 
ZtcHblC MKa-i- h 2f*3«:»A3n-5. 
[0017] H2tt*«W«Z>«S%^-r. f»S?*AJ^5 
©f^ £ JUHft ? +• * Mi . ttifc© N->x<7--;U7'o 

•fe^-y-i ojcjt^n-s. &*>\ ^^^isfftttam. 3 

■oOfc^-^ + JM'-Sfc. m (RGB) + 

^7"o-fe-?if{cii6ti-S„ Mitt, ^©# 
tth->x-jr-;i'7*a-feu»-y-i 0 aic^6ti&o 

UEIaS (pre-avoidance)^H2 Ofcoi 

B«iaiffi5 1 i'^;i'^fiS$n-c-&7*o-fe» 
■y-i o{csi6n-So 3o©*7-7 c i'^ji'^ab-5»a^ 

H*7$Krtt. &h->x^r-;i/7'a-fei'iM 0ffl©Su 
*^©SUftfe£-{cffi,ts 0 ctifcWb-c fliM^** 

[0018] pac (x, y) = 0. 3red (x, 
y)+0. 6green(x, y ) + 0 . lblue 
(x, y) 

CCT\ pac(x, y) tt. jffl^ (x, y)T©HU|5| 

mr + ZfromZ^mfrL. red (x, y) tt, H* 
(x, y) ■C©f5^ + *X'©a&S*&foU green 
(x, y) tt. Bit (x, y) -C©^**;!/©^?: 

g|fc>U blue(x, y)B, ®* (x, y) T©# 

^^©^S^afrT. 

[0019] a^smfiiiia? **jvm-m>mm-c%2>c 

tit. S*#fc«fc?>ffillSti*t>©i#jt6#i-5. j5(© 

©^v-iffl«7 c i'^^©i^-rti^K#t< -cfeit^ § 

-;l/7nt?yl0a, 10 b, 1 0 cit^flf L 

[0 0 2 0] h->^7--;i/7'afe^f i OBSfc, Rff 
a©h->Xir-Jl'H»*SWBX»3. «5e©#5-?' +• 
BUHiS?- +■ ^Jl/Si^ h - >X -5r- JbW^ 6ff§ 
IE* 7 -WW.?- + ^ Jl/^gg-r 0 ^ >7^^-;^7• 
a -fe ? * 1 0 K J: D *»Bi 6nfc b - >^ ?-)mmx 
lal-r^otfeit^, ftb^c, ■§• h->^^r-;i'7' 
n-fe v -y-fci 5 SWIX 6tifc 1 oX«^4i«±© h - > 
^■Jr-JHW»tt. 3SU©h->^^-JUM« (») iM 
4-3tl5tfeJ:U «IE$#ifc3-o©777-^i'*;Ha 

iiiEia«©H«fa *mm- z> . 

[0 0 2 1 ] 03 tt, H->X-Jr-;b7*a-fe^-y-l 0© 
» 7ia^T 0 ? - ? + DAQiffl 



(4) 



1*. 7 oKasi&ft. *c-csKrft#tc 

[0 02 2] SSSR^^U ^70 KiOlllfShfcS 

ra^^^y^^jiiB, 2. 5BBK4K4rr«^riR'f 

G ( i , j ) == 1 / (cr a/2?F ) X e x 
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*>^^|GSr (FIR) Hf^fXV 4)VZ*m^Z<0&>W 
MV ab 3 . ©SWIM ct©§? jfttetttt v 

Hgty-^XiikfC^tooT a{iiL--C(D2. 
5H3RB, 1 0 2 4X 1 5 3 6 BsftlM X©[B 

arc *»{ tr ^ c i tc «t 9 ff 6 ft fc or * * . c © a 

©5£#>6f#-2>C i^-c*^ 0 
[0 0 2 3 ] 
UR1] 

[- ( i 2 + j 2 ) / (2 a 2 ) ] 



CCT, G(i, j) : B5R ( i , j ) T*©*'>)X7 ^ 

cr : *'W7-f ;1^©«MS (2. 5) 
x : ( 3 . 14 15. . . ) 
[0 024] ?V"t?)V7 ^ )V%X'WW?- +■ ^fr&gffl? 

ft£. ) B, ^R»WCJ:<fii6nrte»j s »-cttc 

[0 02 5 ] iS«*»flr#iS»«# 
fflJ-3~&fc#>K:. ISjS^'f a c (x, y) B, El 
jWf -sf*£S 8 0 ft fc A7J 2 ft & . C ©IWffllflMJ- 

iZ®mm-% (a) BiS«# (a) ©ft5WCTH» 

[0 02 6]S3^3 6k:#bsl,t, HMi#tt> {g« 30 

iftf^iifei^ HjfiJnffS9 OftfcATjSft-S. H 

jM*n#H9 o»3o©a;*k -r^fc^Mff-r^^2-^© 
ft-^i, AP§@j6{i# (a) £g-r-s„ jn#-r^#2o 

©«#tt. a»T^*##©l-ofc (a) *BK*\ &5 
loK ( 1 -a) *»WSCitcj:DS5^3n*. ttO 
"C, ^3ftfc2o©{i##fln#ft5ft£ 0 (a) KAD 
X^r- y > ftfcfi#A27tt. HjffiraiHf 9 0 © 

r (a) atjj iur^nen. ( 1 - a) kx^o^- 
y > i/snfcflfA^tt. saHnnts 9 0 © r ( 1 - 40 
a) 7\7jj ii/ta?>nti,^ s s 1 1 s 2 

[0 0 2 7 3 A=a <S 1) + ( 1 -a) (S2) 

[0028] ftmfcj&eearcti* mmz^yv ? # 7 
oftbmtiz titd&m.nmmt, mxtisstm 9 0 © 

HfcfcSftfciaiMi^tt. @iiSn#^9 0© ( 1 - a) A 

7jKm>6ft&=, 

[0 0 2 9 ] HIjSjDffS 9 0 #> h W) 3 ft fct§«fa#. 50 



ft£= ftMt89 5tt. 2oXtt*tl£U:OA*i*©S 
[0 0 3 0 ] 

Z (x, y) =X (x, y) +Y (x, y) 

CCt, Z (x, y) B, WMn&**1W&L 3tft 

fob, X (x, y) „ Y (x, y) B, ATJBKf^** 

[0031] S4ii, h-y^-tr-jvmmms o©ka 

fofc 5*5^ * ;Ha#^ +■ * JL-tt, h - > X ir- Jbfpffl^ 4 
0K316foS o H#S©#tt*^^.Tiae^[nI±3li-Sfc 

K: *3 A77iii^ ^ * ;HcfftB £ ft -5 » h->x^-;l^ 

H4 0tt, *9>r9^f-^* (LUT) 
>f5ft-S e LUTKJ:4'9 s ^^;l'H«5 i + *;l'©SJS 

J:^0C, ttl^<iiC*f-rSA7Jfii©l*f h 
->X^-;bfit!i|g3 0 (c7v7J 3 ft5 f*yf *it?t 
>r>^*-^5 0tCiS6ft6. ^>A-^5 
0B. ATJSt- lJfe^SCitCfcDA^fi^SSttC 
L. Ifif4ff)i«-«. ieff-^tt, JP»S9 5tcj:») h 
->^^-;WffiS4 0©ffl7JfcJn^6ft, Mttff^ 

[0 03 2] »a^H)lB^Jrtt, h ->X^-;VM» 
H30«, lo©LUTiLrHtfS4ir*>J:< 4 ■€■© 
M* 5 H6(c^$ft-ri^ 0 h->x^r-;uMRiS3 0 
B, «T©SC©»fi**»4 C i tc <fc OfPfiSOfcL U T 
K AO Jiff ShtfeJ;),*. 

[0033] d (x) = f (x) -x 
CCT\ d ( x ) B , b->Ztr-)imb^3 0*mfi 
•#"4fc»«:ffl^6niLUT©|»T*0s f (x)Bh 



(5) 



4. H&d (x) fciOWMR©— MT*.5„ 
[0 034] B7 B, MMis 8 0 ©Jfc*::/n ? 

«i!MH3£K. JBifitfc* 7 - 'J^7 0 ©SB 7 £©« 

K. fcjgfltt© 2i^f^>F flTW* s note 

ffi©B*£©M£ifirr£££ktc, 
l$P&«©H3R£©at*ff4rr*. tefg[S]14©2^^'5f t 

flTC**. &9gfate©2S^f t -tx>HI^«, 

•c , xm®immm& 1 2 0 &c «t 0 ^» $ c ©*§ 

^K@iK«#3WfpJSSn*. 20 
[ 0 0 3 5 ] m 8 tc^TJ: 5tc. t©3NM8»tt> tTF 
<Dl3&CtttiiSttftn'9i>Tv7?-' , 7>\' (LUT) 

t (x) = x + a (x) g ( f (x) - 
x) • • - (1) 
CCX\ t (x) : WiE^^JHB*^**^ 
g ( x ) : x KflUB 5 1±4ffi«7 * Jl. * 
f (x) : «#xtC{^ffl§-&S h jHSJK 
x : £>£©ft# 

a (x) : xmmmm^ (tmm*) 
[0040] xmmmm^a. < x > b, — wftjcgut © 30 
&<Dftimmm (-r&*>fc. #b«*fi&5. 012, 

3 3 3#t?5d6**D*^HHWIW) OHStc^ltS 
m^a. (x) B, A^&il^x^^frilj 
ftffitt ( "T *B«f¥m5, 0 1 2, 3 3 
^RS**D ©HfflHcatUTBO"?**. ft 

*ta (x) b, m&ommmwvn&itmc-c. 0. 0 

frfcl. 0©®Hrt©t-^Tti©fi^ior^J:i,^ 
[0 04 1 ] C©j5KIWU jfi(H*fr5©#WJB"C* 
-S„ BHWfiStrtt— ISWftStfiiUfc© h->Xr5r-^M 

SSrrtt, ifiiKWtc. 40 

[0 04 2 ] g (f (x) ) = f (g (x) ) 

[0 04 3 ] (JBiSBR^^y 7 £7 OKiOfTfcftSJ: 
5(c) F I R7 ■f;l/**fBB3tf**ffltt. »lt 

[0044] g (a (x) + b (x) ) = g (a 
(x) ) +g (b (x) ) 

[0 04 5 ] V tc& -o T , jffiS&geteJ&JB* * £ #>fc3£ 
( 1 ) fc*r t/JbiBiSKfcfT 5 £ £ fe^C, y 
?£7OKJ;fHf:bft£J:50c) FIR^^W^ffl 50 
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m&ft&zmy^T* -tx-y hwctm s-e £ c t tc«t 

Hff )£»k 1 J:0/hSl^Xt2k 1 tc«H,>*K 

RiaaMWttl. Ot?**. ^Sfek 1 «fc»)*:*i,»#k 2 
cfcD/jN$*Mi[Sjtt2^^7 7 s ^ x> h«c*tt,Ttt 4 
^IoT< *^@jK«#tt&T©fflKe*?t,i,». 

[0 03 6 ] 1/2X (1+COS (tcx (*Sfg|6Jl£2 
it^Tw:c> Hl-kl )/(k2-kl) 

[0 03 7] 5£ifck2 £D*#&»£fttt2ift^7^ 
x> HiltcfcfLTB, LUTlcj:DiIoT< &^RSIhIjM 
ff-^BO. OKfU^Stkl, k2l«W*il4 
8, 1 3 0 0#Wart?*S. Sifck 1 , kZ©»B> A 

B. 12t -;h 0~4 0 9 5) TfBitSn 

x-yv\m, Mlffi]l42S^7 7 ; -<x>h©itsnii ! fe 

5C1. 0^60. 0 it¥»iW5ffl0LUT^ 
[0 03 8] »a^^Wf^JtC*JW4*f^ffiIlj«B, 

[0 0 3 9] 

-x) + ( 1 -a (x) ) (f (x) - 

Bt©S©fel»«« (a (x) =1) CcteWSffi^jiffiRtt 
^*[T-55afKS*B. 

[0046] t (x) =f (g (x) ) + h (x) 
CCt, h (x) : ft^x«cflU§3-&£iff«7 -f 

(-T&to^h (x) =x-g (x) ) 
f (x) : (t^xKfpfflS-B-* 
x : fe£©fp|- 

[0 047] C©*g*B. JtRWWBf©lt©&l»iil«l« 
WCB, ®ffi$4afcH«©ffl§P{f^B, *Vi?1-MMHl 

umn (h (x) ) &c#u^ j®iiffl«©3> h^x 

h (g (x) ) sftsf (x) {c<fc«3fiKESn-rc»*c£% 

siiTi.. m»fc, ^a-r^§Bi«^i«a#x ^ ^©a 

<©*^ (a (x) =0) . 5£ ( 1) It, 
[0 04 8] t (x) = f (x) 

tmmtz*x&. cogstt wa»x»s?ifi<©«ii* 

t«, fci©BBR%ftkaLfc*>©«. fei©ili«ffi<!:h 

->^^r-ji/M»©*©wss^*-5ci%«ffi-rs. -r 

[0 04 9] Wlla (x) (0 <a (x) < 1 ) £W 
"rSHBRKStUtrtts «fflStifclBR». f (x) if 
(g (x) ) +h (x) i©ra^r£^ 0 
[0 0 5 0 ] M>DT, *»9!©^r46tt. fflS13©ffi??icj: 



9 

[0 0 5 1 ] SfBStflHcJ: «)tt*#. 
a (x) = 1K»1, t (x) =f (g (x) ) + h 
(x) 

a (x) = 0(C#U t (x) = f (x) 

m * ©*a«$ tifciB#», (£{K©fcsMc ) ^ 
©/h $ D £ C £ #J L/ tf U «* -5 #\ ajtWtc 

[oo52]i9«, ^mmMcDmnmnz^L. c 
SBftsi 3 o(cA;ft£ tTi*e»ti€>„ ti^-mtimzm 

1 3 0 {c«fc**9-M«Ht#©if«tt, vF'J^^ 20 

«T©v h y 9 **asfe(c <fc«5 v A^j 
H#©#lffl*{c ft L- L. T t> J: U . 
[0 0 5 3] 
[8*2] 



1/3 


1/3 1/3 








L ' 


-1/4 


1/2 -1/4 




G 




CI 


-1/2 


0 1/2 




B 




C2 



CCX\ R, G, Bit. ^©BiSfCisW^. fe£© 30 

[0054] •ft^-msm&mi i 3 o*e.a^$n?fc« 

OtcjiS&ft*. ^*»»J»rtt. Solljg?i'^JH* > h 



mm 2000-207548 
10 

[0 0 5 5 ] At)n&* + *)l>lCttTZ> h->Xtr-}l> 

[0056] xj-gmami 3o*6if«j3ftfc* 

*;i/C pl . C„ 2 «, A^nst^ft^i/C,, C 2 

[0 0 5 7 ] F->x^-;b7*n-fe'?iM 0*6iH^§ 

0icAA£*i5„ flo^r. {'n;t>x7 , a-i2?ti 5 

C o2 », RGB3>^-*14 0lCA^J*l4. RGB 
a>^-* 1 4 Ott. A#i5£K?- + ^ii'OSt^ 

o&e «fc«jffiffl3*ifcv h y s^^oi^nrii. v h 

[0 0 5 8] -fcrniU. T> F'Ja- • vU-ROC 
«fc!) 1 9 9 8^9^ 3 0 HtCffiH 3*lfc#H4tl¥tf«S 
#0 9/0 9 1, 8 4 8# r^^JUBffttDa^ h^X 

h%iBrr«iRtciiiit«BaiJ*fi^T*^£j krism- 

[HM©WWcC^] 

[01] *^ ; l:^f-r^3>b'^.-^^XT-A©i4 

[03] H 1 © h->X^r-;U7"p-i2->if(DSSAia. 

[04] 03©SP^teAB o 

[05] J^Sttfc F-VX^r^HIS;©^?. 

[06] mmmrj:b-^xir-^mmmm<o{f^y a 

[07] @iB#*»£g© 7" P * * h. 

[0 8] ^UBiBLUT©^?,, 

[09] ttKh-^^-Jl^JEfc/Bl,^ 02©j?iJ 

1 : 3>fa-3'->XfA 



CO 



mm 2000-207548 



[an 




[02] 



j ****** 
i 

i 



20 



y — — 



\0q 



h—>^^-—^ 



-!Ob 



1 



[13] 



50 



80 



TO 



-90 



95 



' .^i-^W (X) 



#12000-207548 



tH4] 




[0 5 3 



[06] 



Wo) 




<xx) 




[17] 



75 



HQ 120 



80 



(9) 



mm 2000-207548 



ims] 




[H9 3 



mm.?-***' 



^'0 



J30 140 



150 

J_ 



